Differential inhibitory action of cationic amino acids on protein synthesis in pancreatic rat islets.
The effect of cationic amino acids, i.e. L-arginine and L-lysine, on protein synthesis in isolated rat islets of Langerhans has been investigated. Except for prosomatostatin, the formation of islet proteins is strongly depressed by these amino acids. This effect can be demonstrated within a few minutes and is rapidly reversible. For proglucagon, efficient concentrations of arginine are in the range of 1 to 10 mmol/l. The sensitivity of proinsulin formation to arginine is glucose-dependent: at 2.5 mmol/l, inhibitory concentrations of arginine are 10-fold lower than in the case of proglucagon. High glucose (20 mmol/l) almost completely protects proinsulin synthesis from this inhibition. The proteolytic conversion steps in hormonal precursor processing are not influenced by cationic amino acids as studied in intact islets and in a cell-free translational system. It is concluded that arginine and lysine inhibit protein synthesis in islet cells at the translational level. The release of these amino acids by prohormone conversion may exert a feed-back control on proinsulin formation that is modulated by glucose.